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DETAILED ACTION 
Status of Application 

1. The Applicant's amendment filed on 1/6/2010 was received. Claims 1, 8 and 10 were 
amended. 

2. The texts of those sections of Title 35, U.S.C. code not included in this action can be 
found in the prior Office Action issued on 9/4/2009 

Claim Rejections - 35 USC § 112 

3. The claim rejection on 35 U.S.C. 1 12, second paragraph on claim 10 is withdrawn 
because the claim has been amended. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such Ml, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

5. Claim 10 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 

The claim recites that the current collecting substrate is formed on the surface of the 
electrode active material which is not found in the specification. The specification teaches the 
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carbon material and electrode active material formed on the current collecting substrate, but not 
the other way around as claimed. Appropriate correction is required. 

For compact prosecution purposes, the claimed material will be examined as it appears in 
the specification (the electrode active material is formed on the current collecting substrate). 

6. Claim 1 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claim 1 recites that the, "carbon material has a higher density near the current collecting 
substrate and a lower density in an upper region." It is not clear to the Examiner where the 
"upper region" is located. Appropriate correction is required. 

Furthermore, it is unclear whether the density referred to in the claim refers to the density 
of the actual material or the overall density (packing density) of all of the carbon material. The 
specification notes that the density is the "void percentage" and thus it is clear that what is meant 
is the packing density/void percentage/porosity. Appropriate correction is required. 

For purposes of compact prosecution, the Examiner will examine the claims reading the 
density as the void percentage of the carbon material. 

7. Claim 8 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 
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Claim 8 recites that the electrode material has a density less than or equal to 1 .4 grams 
per cubic centimeter in an upper region. It is not clear to the Examiner where the "upper region" 
is located. Appropriate correction is required. 

Furthermore, it is unclear whether the density referred to in the claim refers to the density 
of the actual material or the overall density (packing density) of all of the carbon material. The 
specification notes that the density is the "void percentage" and thus it is clear that what is meant 
is the packing density/void percentage/porosity. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

8. The claim rejections under 35 U.S.C. 102(b) as being anticipated by Tajima et al. on 
claims 1, 4, 6, 8 and 10 are withdrawn as the claims have been amended. 

Claim Rejections - 35 USC § 103 

9. The claim rejections mder 35 U.S.C. 103(a) as being unpatentable over Tarver et al. in 
view of Nakai et al. on claim 5 is withdrawn as the claims have been amended. 

10. Claims 1, 4 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tajima 
et al. (JP Patent Application 62235704 (Patent Number JP401081 167A) in view of Tanjo (US 
Patent Application 2002/0028380). 

Regarding claim 1, Tajima discloses a charge collector/electrode ("current collecting 
structure") that includes a conductive substrate ("current collecting substrate") that has a carbon 
material directly deposited on the conductive substrate ("current collecting substrate") without 
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the use of binders (see abstract). Tajima discloses that the invention pertains to a battery having 
a high energy density and longer cycle life (abstract). 

Tajima does not disclose the density of the carbon material on the current collecting 
substrate; however, Tanjo discloses analogous art of a battery having a high power and energy 
density (paragraph 12). Tanjo discloses a collector 30 with an active material layer 20 
containing the positive electrode active material (paragraph 44). Tanjo teaches that the active 
material layer 20 may have a plurality of active material layers having different porosities 
(paragraph 51). The electrode may have a two layer structure in which the layer closer to the 
separator 20B ("the upper region") has a porosity larger than the active material layer 20A closer 
to the collector. In other words, the active material has a higher density/lower void percentage in 
the area near the current collector 30 than in the area closer to the separator ("upper region"). 
This is illustrated below in Figure 3: 



FIG.3 




(P(>rosky : (50%) 



Tanjo teaches that the amount of the electrolytic solution 50 in the vicinity of the 
separator 40 can be increased and the migration power of lithium ion can be increased by making 
the porosity of the active material layer 20B adjacent to the separator 40 large. Moreover, a 
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usage rate of the active material 10 in the vicinity of the collector 30 can be increased by making 
the porosity in the vicinity of the collector 30 small. Thus, the power density can be effectively 
increased by balancing the diffusion in the positive electrode active material 10 and the 
migration in the electrolytic solution 50. Since the energy density is influenced by an average 
porosity and the active material amount of the active material layer 20, the power density can be 
increased without sacrificing the energy density by appropriately adjusting the average porosity 
and the amount of the active material (paragraph 51). 

Therefore, it would have been obvious to a person of ordinary skill in the art to modify 
the active material layer of Tajima to have a higher density/lower void percentage near the 
collector as compared to the "upper region" near the separator because Tanjo teaches such a 
configuration (Figure 3) and that this allows for an increase in migration power of the lithium ion 
and an increased usage rate of the active material in the vicinity of the collector which effectively 
increases the power density (paragraph 51). 

Regarding claim 4, Tajima discloses that a charge carrier capable of reversible 
intercalation and deintercalation ("electrode active material") is supported on the carbon material 
deposited on the substrate (see abstract). 

Regarding claim 6, Tajima discloses that the electrode is to be used in a battery (see 
abstract above). 
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12. Claims 8 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tajima et 
al. (JP Patent Application 62235704 (Patent Number JP401081 167A) in view of Tanjo (US 
Patent Application 2002/0028380). 

Regarding claim 8, Tajima discloses a charge collector/electrode that includes a 
conductive substrate ("current collecting substrate") that has a carbon material ("electrode active 
material") directly deposited on the conductive substrate ("current collecting substrate") without 
the use of binders (see abstract above). Tajima discloses that the invention pertains to a battery 
having a high energy density and longer cycle life (abstract). 

Tajima does not disclose the density of the carbon material on the current collecting 
substrate; however, Tanjo discloses analogous art of a battery having a high power and energy 
density (paragraph 12). Tanjo discloses a collector 30 with an active material layer 20 
containing the positive electrode active material (paragraph 44). Tanjo teaches that the active 
material layer 20 may have a plurality of active material layers having different porosities 
(paragraph 51). The electrode may have a two layer structure in which the layer closer to the 
separator 20B ("the upper region") has a porosity larger than the active material layer 20A closer 
to the collector. In other words, the active material has a higher density/lower void percentage in 
the area near the current collector 30 than in the area closer to the separator ("upper region"). 

Tanjo teaches that the amount of the electrolytic solution 50 in the vicinity of the 
separator 40 can be increased and the migration power of lithium ion can be increased by making 
the porosity of the active material layer 20B adjacent to the separator 40 ("upper region") large. 
Moreover, a usage rate of the active material 10 in the vicinity of the collector 30 can be 
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increased by making the porosity in the vicinity of the collector 30 small. Thus, the power 
density can be effectively increased by balancing the diffusion in the positive electrode active 
material 10 and the migration in the electrolytic solution 50. Since the energy density is 
influenced by an average porosity and the active material amount of the active material layer 20, 
the power density can be increased without sacrificing the energy density by appropriately 
adjusting the average porosity and the amount of the active material (paragraph 51). 

Therefore, it would have been obvious to a person of ordinary skill in the art to optimize 
the density/porosity/void percentage of the active material layer of Tajima to have a specific 
density/porosity/void percentage in active material layer 20A ("upper region") near the separator 
because Tanjo teaches such a configuration (Figure 3) and that this allows for an increase in 
migration power of the lithium ion and an increased usage rate of the active material in the 
vicinity of the collector which effectively increases the power density (paragraph 51). 
Fiirthermore, since the energy density is influenced by an average porosity and the active 
material amount of the active material layer 20, the power density can be increased without 
sacrificing the energy density by appropriately adjusting the average porosity and the amount of 
the active material (paragraph 5 1 - Tanjo). The discovery of an optimum value of a known result 
effective variable, without producing any new or unexpected results, is within the ambit of a 
person of ordinary skill in the art. See In re Boesch, 205 USPQ 215 (CCPA 1980) (see MPEP § 
2144.05,11.). 

Regarding claim 10, Tajima discloses that a charge carrier capable of reversible 
intercalation and deintercalation ("conductive material") is supported on the carbon material 
deposited on the substrate (see abstract). Tajima disclose that the charge carrier is lithium metal 
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powder (oral translation by USPTO translator, Akiko Smith, page 3, upper right column line 18 
through lower left colunrn, line 1) which is a conductive material. Thus, the three components 
are formed on the surfaces of one another. 

13. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tajima et al. in 
view of Tanjo et al. as applied to claims 1, 4 and 6 above and fiirther in view of Nakai et al. (US 
Patent Application 2003/0122983 Al). 

Regarding claim 5, Tajima discloses that the charge carrier ("electrode active material") 
is a lithium metal powder of about 140 mesh (105 microns) (oral translation by USPTO 
translator, Akiko Smith, page 3, upper right column line 18 through lower left column, line 1). 
Therefore, Tajima does not disclose that the electrode active material has a mean particle 
diameter of less than 2 microns; however, Nakai teaches that in using electrode active materials 
that have a small average particle diameter (0. 1 to 2 microns), the reaction area of the active 
material is optimized therefore improving the power characteristic without enlarging the size of 
the battery (paragraph 13). 

Therefore, it would have been obvious to a person of ordinary skill in the art to optimize 
the particle diameter of the electrode active material of Tajima because Nakai teaches that in 

using particles with small diameters (0.1 to 2 microns), the reactive area of the active material is 
optimized therefore improving the power characteristic without enlarging the size of the battery 
(paragraph 13). The discovery of an optimum value of a known result effective variable, without 
producing any new or unexpected results, is within the ambit of a person of ordinary skill in the 
art. See In re Boesch, 205 USPQ 215 (CCPA 1980) (see MPEP § 2144.05, II.). 
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Response to Arguments 
14. Applicant's arguments filed on 1/6/2010 with respect to the claims are moot due to the 
amendments made. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AMANDA BARROW whose telephone number is (571)270- 
7867. The examiner can normally be reached on 7:30am-5pm EST. Monday-Friday, altemate 
Fridays off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on 571-272-1295. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/AMANDA BARROW/ 
Examiner, Art Unit 1795 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 



